The influence of diurnal rhythms of carbohydrate metabolism in adult rat liver on the metabolic characteristics of isolated liver parenchymal cells.
Rats trained to the "8 + 16" controlled feeding cycle where food is only available for the first 8 h of the 12 h dark period exhibit a pronounced diurnal rhythm of hepatic glycogen metabolism. Glycogen is stored within the liver parenchymal cells during the dark period and subsequently mobilized for energy production during the light period. Hepatocytes, isolated by collagenase perfusion, from livers of such animals have differing capacities for glycogen synthesis when incubated with glucose. Cells prepared at the end of the 16 h period without food have very little capacity for synthesis compared with much higher rates obtained in cells obtained during the feeding period. Cells obtained from liver containing a large glycogen concentration produce a net breakdown of glycogen during incubations with glucose, however experiments using radioactively labelled glucose indicate that synthesis does occur in these cells. The changes in the capacity of the cells for glycogen synthesis appear to be due, in part, to changes in the percentage of the cell population involved in synthesis and in the activity of glycogen synthetase a. Attempts of influence the rate of glycogen synthesis at any time of day with insulin or dexamethasone were unsuccessful.